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Dissection and rearing studies of second-year cones 
disclosed six species of insects associated with the seeds 
and cones of singleleaf pinyon pine. Those most commonly 
encountered were: Dioryctria sp. probably albovittella 
Hulst, Conophthorus monophyllae Hopkins and Pineus 
coloradensis Gillette. The three remaining species were of 
lesser importance. These included the gall midge, Asynapta 
sp., a minor cone pest and two parasites, one of C. 
monophyllae, Acerocephala atroviolacea Crawford and an 
unidentified parasite of Dioryctria, pf the - family 
Ichneumonidae. 
D. sp. probably albovittella was regarded as the major 
insect destroying cones and seeds of P. monophylla in this 
study. During the 1976 growing season it attained a 
maximum level of 29 percent infestation. C. monophyllae 
occurred less frequently in this study, but probably has a 
vi 
higher potential for destruction in years of poor cone crops 
or high cone beetle populations. P. coloradensis caused 
negligible damage to seeds and cones, but was encountered 
frequently. Early in the growing season it infested a 
maximum of 38 percent of the cones. 
(62 pages) 
INTRODUCTION 
F. P. Keen (1958) states, "Insects that destroy seeds 
of forest trees have an important bearing on reforestation. 
If a high percentage of a seed crop is destroyed in any 
year, seed collecting may be unprofitable ••• " 
Insects are probably the most important biotic agents 
reducing fruit and seed production of trees and shrubs 
(USDA, 1974). Research to determine which insect species 
cause such damage is necessary and therefore useful in 
studies of seed and cone productivity. 
The object of this study is the singleleaf pinyon pine, 
I 
Pinus monophylla Torr. and Frem. It is a member of a group 
of closely related pines occupying vast acreages in the semi-
arid regions of the southwestern United States and Mexico. 
The other species of this group found in the United States 
are: pinyon pine, Pinus edulis Engelm.; Mexican pinyon, P. 
cembroides zucc.; and Parry pinyon, P. quadrifolia Parl. 
(Critchfield and Little, 1966). 
Cronquist et al. (1972) described singleleaf pinyon 
pine as a low tree, 5-15 m tall, with a short divided trunk. 
The leaves occur in single needle fascicles with a small 
number of two-needled fascicles. The needles are 2-3 cm 
long, pale green with entire margins and dark green lines. 
They are stiff, prickly and curve toward the branch. The 
fascicle sheaths are deciduous. 
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Ovulate cones are subterminal or lateral, 3.5-5.5 cm 
long and about the same width. The cone is brown, broadly 
ovoid and short stalked with thick scales. The dorsal umbo 
is inconspicuous. The seeds of the singleleaf pinyon pine 
are large, 13-17 mm, brown and wingless. They are thin-
shelled and contain 6-9 cotyledons (Cronquist et al., 1972). 
As with most pines, the female cones of the singleleaf 
pinyon require two years for the production of mature seed. 
Female cones are initiated in the summer and are pollinated 
the following spring. Fertilization does not occur until 
the spring of the year following pollination. The female 
cone reaches its full size by the end of the third summer 
and opens its scales, exposing ripe seeds (Mirov, 1967; 
Figure 1). 
The singleleaf pinyon pine can form pure, open forests 
or, more commonly, grows in association with the Utah 
juniper, Juniperus osteosperma (Torr.) Little, in the 
characteristic pinyon-juniper woodland (Harlow and Harrar, 
1969). This type of woodland, consisting of ,associations 
between the various pinyon pines and several juniper species, 
occupies over 75,000 square miles of the southwestern United 
States (Lanner, 1975). This forest cover type occupies more 
area in the Intermountain Region than all other forest cover 
types combined (Cronquist et al., 1972). 
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The climate of the singleleaf pinyon-juniper woodland 
is characterized by conditions severe for tree growth, in-
cluding low annual rainfall, hot summers and rocky soils 
which are coarse and porous (Powells, 1965). Singleleaf 
pinyon-juniper woodlands can occupy an altitudinal range of 
1,070 to nearly 3,050 meters (West, 1975) in mountain ranges 
from southern Idaho, western Utah, most of Nevada and parts 
of southern and eastern California into northern Baja 
California. The stand used in this study is near the north-
eastern edge of the singleleaf pinyon's range (Critchfield 
and Little, 1966; Figure 2). 
Little commercial value has been placed on the pinyon 
pines for timber products, but the seeds of these pines 
have been harvested for centuries by American Indians as a 
valuable food supply. Various forms of wildlife depend upon 
pine nuts for survival, among them many birds and rodents. 
In good seed years, Indians of the Southwest have collected 
and sold a million dollars worth of pine nuts (Johnson, 
1970). In the future, this food source is sure to increase 
in value. 
According to Perry (1922), pinyon pine firewood 
surpasses all other conifers of the Rocky Mountains. Pinyon 
timber has also been used for posts, mine props . and fuel 
wood. Pinyons also serve as excellent Christmas trees 
(Johnson, 1970). 
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The objectives of this research are: 1) to determine 
which seed and cone insects are present on singleleaf 
pinyon pine, 2) to determine their relative abundance and 
3) to briefly describe the life cycles of the major species 
encountered. 
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Figure 2 o Map showing the range of P. monophylla, 
P. edulis and the location of the study 




REVIEW OF LITERATURE 
The main objective of this chapter is to acquaint the 
reader with existing studies involving seed and cone insects 
affecting P. monophylla and the closely related P. edulis. 
The economic importance of pine nuts, mentioned in the 
introduction, points to the value of such studies. There 
will be no attempt to cite the literature from the large 
field of forest entomology and only brief reference will be 
made to early studies involving seed and cone insects of 
other conifers. 
John M. Miller (1912) appears to have been the first to 
recognize the importance of studies into seed and cone 
insects. Miller, working under A. D. Hopkins, described the 
four groups of insects responsible for the majority of 
damage to seeds and cones of conifers. The progress of 
this study and subsequent early studies is aptly covered by 
Keen in his introduction to Cone and Seed Insects of Western 
Forest Trees (1958). Dewey (1965) and Nebeker (1970) in 
writing theses, similar in scope to this, have reiterated 
this conclusion. 
Since little value is placed on pinyon pines for timber 
products, there is a scarcity of literature dealing with 
insects associated with them. In an unpublished manuscript 
by M. W. Houseweart and J. W. Brewer, the literature 
existing on pinyon insects is reviewed. There is an obvious 
paucity of references to seed and cone insects of pinyon 
pines, especially P. monophylla, which has been less 
frequently studied than P. edulis. 
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Early observations of seed and cone insects in pinyon 
pines were undoubtedly made by the California Indians. 
Essig, in A History of Entomology (1936), states that, "Next 
to acorns, pine nuts were the most important food, and among 
the Koso, Panamint or Paiute Indians the nuts of the one-
leaf pinyon, Pinus cernbroides Zucc. var. monophylla Voss., 
were the most important." Although no recorded observations 
exist today, the Indians were probably well aware of insects 
which could cause a marked reduction in such an important 
food source. 
During his exploration of the Great Salt Lake valley in 
1849, Captain Howard Stansbury observed villages constructed 
by local Shoshone Indians. In the area of Pilot Peak, 
Nevada, in October, 1849, Stansbury unwittingly observed the 
effect of insects on the Indians' pine nut supply. He states, 
"The savages had been in the neighbourhood to collect the 
nuts of the pine-tree, called here pinyon, for food; but 
what they left had been destroyed by insects (Stansbury, 
1852) ." 
Little (1943, 1944) has written the two most compre-
hensive papers on insects associated with P. edulis. He 
mentions that the destruction of first-year cones occurs in 
July and August and is caused by the larvae of unidentified 
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gall midges (family Cecidomyiidae). The second-year cones 
are most often attacked, according to Little, by caterpillars 
of pine cone moths, larvae of weevils and pinyon cone 
beetles which affect both seeds and cones. 
Keen (1958) lists several insect species associated 
with P. edulis on second-year cones. Caterpillars of moths 
are very important and Keen includes the pine cone moth, 
Eucosoma bobana Kearf. (Olethreutidae), the fir cone worm, 
Dioryctria abietella D. ands. (Pyralidae) and the pine cone 
worm, D. auranticella Grote. The greatest degree of damage 
reported was caused by pine cone beetles of the genus 
Conophthorus (Scolytidae). This genus was originally 
described by Hopkins (1915). He found many species 
associated with western pines and named them for the 
principal host tree. On P. edulis, Keen (1958) lists C. 
edulis Hopk. This species was previously listed in associa-
tion with pinyon pines by Doane et al. (1936). Keen also 
lists larvae of weevils in the genus Conotrachelus 
(Curculionidae) as causing limited damage. 
From limited studies made on P. monophylla, Keen 
describes the caterpillars E. bobana Kearf., D. albovittella 
Hulst. and the singleleaf pinyon cone beetle, C. monophyllae 
Hopk. 
In addition to the above-listed species, Keen mentions 
June beetles of the genus Serica (Scarabaeidae) which infest 
soft, second-year cones of P. edulis Engelm. in May or June 
and the western thrips, Frankliniella occidentalis Perg. 
(Thripidae), as causing minor damage by feeding on 
pollen of staminate cones. 
9 
Brief reference was made by Felt (1935) to a gall 
midge, Asynapta hopkinsi, reared from pine cones by Hopkins, 
although its association with the pinyons is uncertain. 
The existing studies by Little and Keen are the only 
ones giving insight into seed and cone insects in pinyon 
pines, but their main thrust was toward P. edulis. The 
scarcity of such studies, especially dealing with P. 
monophylla, raised the need for further research in a 
typical singleleaf pinyon pine stand in order to increase 





The study area was located in northwestern Utah's Raft 
River Mountains in the Sawtooth National Forest at Secticn 
9, Township 14 North, Range 13 West of the Salt Lake Base 
and Meridian. The stand in which the study area was 
located is a typical singleleaf pinyon-juniper woodland. 
The juniper species is Juniperus osteosperma (Torr.) Little, 
the Utah Juniper. The stand is approximately 530 hectares, 
ranging in elevation from 1,900 to 2,300 meters. The aspect 
of the stand is south to southwesterly with a minimum slope 
of 34 degrees and a maximum slope of 58 degrees. The roil 
is predominantly sand and gravel. 
Quarter acre plots were used to determine the relative 
number of pinyon pines and junipers. On the average for 
the stand, there are 178 pinyon pines and 72 junipers per 
hectare. 
The understory vegetation consists of big sagebrush, 
Artemesia tridentata Nutt., Opuntia cactus and a variety of 
grasses and forbs. Toward the western boundary of the stand 




A permanent plot center (Figure 3) was selected in a 
part of the stand found to be typical in terms of overstory 
density and composition. The direction of this plot center 
from the base camp was flagged for future access. 
Ten sampling dates were scheduled beginning in mid-
April of 1976 and continuing into October of 1976 at two- to 
three-week intervals. The permanent plot center represented 
the center of a circle which was divided by the 10 collection 
dates to yield 10 36-degree wedges numbered 1 through 10 
clockwise from true north. Prior to each collection date, 
a number was randomly selected, determining the direction 
from the plot center to be traveled in collection of the 
sample. For example, the selection of number six would 
represent 6 times 36 degrees= 216 degrees, meaning that 
sampling on that date would be restricted to the 36-degree 
wedge from s 36 E to S 72 E. Any tree falling partly or 
entirely within the 36-degree wedge could be sampled. The 
restrictions to sampling were that not more than 10 percent 
of the sample could come from any one tree and that all 
cones collected came from unshaded branches of nearly 
average trees on average sites. Sample size was 100 cones 
per collection date. 
Figure 3. Singleleaf pinyon-juniper woodland used 
in this study showing approximate loca-
tion of plot center. 
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Sampling of first-year cones {i.e. those of the 1977 
crop year) did not begin until mid-summer of 1976 since, 
prior to this date, they were too small. Very little 
information was obtained from first-year cones because of: 
1) their small size, 2) the difficulty in preventing them 
from drying and becoming moldy and 3) because relatively 
few insects attack reproductive buds and immature female 
cones of conifers (USDA, 1974). For these reasons, results 
of this study are limited to insects attacking second-year 
cones. 
Because of the relatively short stature of the single-
leaf pinyon pine, collections were easily obtained using a 
pole pruner (Figure 4). Once collected, the cones were 
returned to the laboratory for dissection and rearing. 
An additional sample of 10 cones per collection date 
was obtained to be used for growth studies in which the 
increase in length, width and dry weight would be observed 
throughout the growing season to determine if there was any 
correlation between cone size and insect activity. 
Phenological observations of second-year cones yielded 
data on dates of growth initiation, pollen shed and the 
opening of the mature cone in the fall. These three readily 
observable points in the cones' developnent would enable one 
to relate the seasonal history of the cone with that of the 
major insect species encountered. 
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Figure 4. Method used in collect ion of cone sampl_e. 
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Analysis of the Sample 
Once the sample was returned to the laboratory, cones 
were grouped based on the exterior appearance of insect 
damage. Cones showing no exterior evidence of insect 
activity were also grouped together. Half of the cones in 
the sample were dissected with the aid of a cone cutter 
adapted from one shown on page 102 of the USDA publication, 
Seeds of Woody Plants of the United States (1974). The 
remainder of the sample was placed in rearing chambers. 
As far back as 1912, Miller realized the necessity of 
thorough dissection, since some species of insects (e.g. 
seed chalcids) insert eggs when cones are young and fleshy, 
leaving no external indication of attack. For this reason, 
all cones had to be laboriously dissected. It was found, 
however, that very seldom was an insect present in a cone 
without the cone showing external damage. Immature insects 
were recorded and preserved in 70 percent EtOH for 
identification by specialists. Rearing of early samples 
was not attempted, as the small cones dried too rapidly. 
It was soon realized that, although many immatures were 
being obtained, their positive identification was very 
difficult. Consequently, once cones reached sufficient size, 
emphasis was shifted from dissection to rearing, in hopes of 
obtaining adult specimens for identification. Dissection of 
damaged and normal cones continued using a smaller number of 
16 
cones to characterize the type of damage a particular 
species was causing and to assess the number of individuals 
attacking a given cone. 
Rearing 
Rearing procedures used to obtain adult specimens were 
similar to those used by Dewey (1965) and Nebeker (1970). 
As stated in the preceding section, rearing was not attempt-
ed with the first two samples because of the impossibility 
of keeping these small, succulent cones from drying and 
subsequently becoming moldy. 
Rearing began on July 12, 1976 with collection number 
III. Cones were separated and grouped based on exterior 
damage and placed in containers covered with cheesecloth. 
The containers were left at room temperature (18-22°c). 
This temperature was believed sufficient since the optimum 
temperature for rearing species of the genus Dioryctria, a 
major genus expected to be encountered, was found to be 
16-27°c, with a maximum of 29°c (Ebel, 1959). 
Identification of Insects 
Insect specimens collected, whether adult or immature, 
were sent to specialists for identification. The immatures 
collected were placed in vials of 70 percent EtOH with a 
label specifying the location of collection, the date and 
the host species. Adult moths obtained from rearing were 
pinned and sent with the same information. Adult beetles 
were sent in vials of 70 percent EtOH. 
The Scolytidae were identified bys. L. Wood, the 
Pyralidae by D. M. Weisman and D. C. Ferguson, the 
Cecidomyiidae by R. J. Gagne, the Adelgidae by M. B. 




Seasonal History of Cones of P. monophylla 
In addition to the 100 cones collected for dissection 
and rearing, an additional sample of 10 cones was collected 
for growth studies. Length and width were measured with a 
vernier caliper. After several months of drying at room 
temperature, dry weights of the cone samples were obtained. 
In Figure 5, the typical sigmoid growth curves for the data 
obtained are represented graphically. 
Lanner, 1 in a study currently being conducted in the 
southwestern United States, has defined three readily 
identifiable stages occurring during a typical growing 
season for P. edulis. At stage 1, the buds are beginning 
to elongate, exposing the green bases of the bud scales 
(Figure 6). The female cones have reached stage 2 when the 
shoots have elongated and the young pink to purple conelets 
with scales parted are visible near the shoot tips (Figure 
7). Male cones are at stage 2 when they have matured and 
are releasing their pollen (Figure 8). At stage 3, the 
mature cone opens in the fall, exposing its seeds (Figure 9). 
Stages 1 through 3 are identical for P. monophylla. 
The occurrence of Stages 1, 2 and 3 in the study area 
have been denoted on Figure 5. 
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Figure 6. Stage 1 bud of P. edulis. 
Figure 7. Stage 2 female cones of P. edulis. 
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Figure 8. Stage 2 male cones of P. edulis. 
Figure 9. Stage 3 mature female cone of P. monophylla. 
Insects Associated with cones of P. monophylla 
The following insects were found in association with 
the seeds and cones of P. monophylla: 
Coleoptera 
Scolytidae 
Conophthorus monophyllae Hopkins 
Lepidoptera 
Pyralidae 
Dioryctria sp. probably albovittella Hulst 
Dioryctria sp. probably abietella D. ands. 
Homoptera 
Adelgidae 
Pineus coloradensis Gillette 
Diptera 
Cecidomyiidae 
Asynapta sp. Loew 
Hymenoptera 
Pteromalidae 
Acerocephala atroviolacea Crawford 
Ichneumonidae 
One unidentified species 
22 
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Conophthorus monophyllae Hopkins 
Pine cones that dry and wither before they are half 
grown are said to be "blighted" (Figure 10) • The usual 
cause of blighting is pine cone beetle damage by the genus 
Conophthorus Hopk. (Keen, 1958). Species in this genus are 
believed to be specific to a particular member of the genus 
Pinus. In the case of P. monophylla, the beetle respons1ole 
is C. monophyllae, the singleleaf pinyon cone beetle 
{Hopkins, 1915). 
Description. Almost all species of Conophthorus were 
originally described by Hopkins (1915). The following is 
Hopkins' original description of C. monophyllae {Figure 11). 
Pronotum with sides broadly rounded from 
near base to apex, slightly constricted beyond 
middle with the base marg .ined and with coarse 
puncture on the posterior area; antenna! club 
compressed, not thickened at base; abdominal 
sternite 7 with posterior margin procurved; pygid-
ium vertical when in contact with posterior margin 
of sternite; pronotal rugosities extending toward 
or to lateral margin; tarsi with joint 5 not as 
long as joints 1 to 4 united; antenna! club with 
three sutures on anterior and two on posterior 
face, sutures 1 and 2 without septum; eyes 
acutely emarginate. Elytral declevity with 
stria 1 not punctured, 2 and 3 approximate 
and faintly punctured; interspace 3 rarely 
without granules. Elytra with stria! and inter-
spacial punctures unequal in size and density, 
those of the interspaces smaller and sparsely 
placed, especially on the dorsal area; stria! 
punctures in obscure rows on lateral area. Elytra 
with punctures of dorsal area fine, not impressed. 
Declevity with interspaces 1 smooth. Adults 
black, shining; 2.95-3.20 mm. 
The larval form is typical of scolytid larvae. They 
are comma shaped and whitish in color with a dark head 
capsule. 
~igure 10. Comparison of a normal cone . and 




The range of C. monophyllae would be expected to 
correspond to that of P. monophylla, with the beetle being 
£ound wherever the singleleaf pinyon pine occurs. Hm-.ever, 
according to professor Stephen L. Wood of Brighan Young 
University, collection of c. monophyllae in the study area 
represents an extension of its known range by more than 
200 miles.
1 
Life history. Mating occurs in late spring or early 
summer and by early July the female beetle lays her eggs in 
the second-year cones. The cone is killed by the attack of 
the adult beetle (Figure 12), as she bores a tunnel into 
the base of the cone and up the cone's axis (Figure 13), 
depositing eggs in niches to the sides. The egg niches and 
tunnel are packed with frass. By the middle to end of July, 
the first larvae were observed within the cone. The larvae 
feed on the seeds and cone scales, honeycombing the interior 
of the cone. Pupation occurs in mid- to late August with 
the adult emerging in two to three weeks. The newly emerged 
adults overwinter in the dead cone and feed on the drying 
tissue. They become dormant during the winter and emerge 
the following spring (Figure 14). The exact date of 
emergence will vary with springtime temperatures. There is 
. one generation per year. 1 
1s. · L·. Wood, personal correspondence, 1976. 
Figure 11. Adult female specimen of 
C. monophyllae (xS). 
26 
rigure 12. Location of initial attac k by 
C. monophyllae on second year 
cone (arrow, xl). 
27 
Figure 13. Blighted young second year cones 
showing tunnel formed by adult 
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Figure 14 • Life history of C. monophyllae showing life cycle stages 
and their occurrence during the growing season. Adapted 
from Keen (1958) ,. information from S.L. Wood and field 
observations. 
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Damage. Cones that were attacked by c. monophyllae the 
previous year were readily identifiable by the numerous 
emergence holes in the cone scales (Figure 15). Previously 
attacked cones may either remain on the tree or fall to the 
ground. Old injury was easily found in the study area, 
although specific counts were impossible. 
Cones that are attacked early in the current growing 
season are hard, brown and wrinkled by the end of the season. 
The entrance hole made by the adult female is visible near 
the base of the cone. Very little resin or frass is present 
around the hole. 
Cones that are attacked later in the season open pre-
maturely (Figure 16). They also have an entrance hole near 
the base. The interior contains larvae, pupae or adults. 
Larvae which bore in nearly mature cones prefer the indivi-
dual seeds and are most commonly encountered there. The 
seeds' interior has been reduced to strips of elongate frass. 
There is only one larvae present in any given seed. Pupation 
occurs within the cone and the adult emerges the following 
spring by way of a hole bored through the cone scale. During 
the study year, the number of cones attacked by Conophthorus 
did not exceed 11 percent (Table 1, Figure 17). 
Dioryctria sp. probably albovittella Hulst 
Certain problems were encountered during this study in 
attempting to obtain positive identifications of the species 
Figure 15. Cone attacked during previous 
season by C. monophyllae show-
ing emergence holes formed by 
adults in the spring (xl). 
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Figure 16. Premature opening of second year 
cone resulting from attack late 
in the season by C. monophyllae. 
Holes in scales formed by activity 
of larvae {xl) •· 
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Table 1. Percentage of the 100 cone sample attacked 
by the three most important insect species. 
Figures shown for various collection dates. 
COLLECTION DATE 
M 
0) M N 
.-f 0 .-f 
M N \!) N +J +I 
.-f 0) . 11) Ill 
·r't Q) Q) J; ~ ~ 5' J-1 >, C s:: 
SPECIES a. n, ::, ::, ::, ::, ::, ::, ~ ~ I-") I-") t-:> I-") f:( ~ 
D. albovittella 0 0 1 8 20 15 16 29 
c. monoeh-v:llae 0 0 0 0 1 1 3 10 







































JULY AUG. SEPT. 
Figure 17. Percentage of cones attacked by insect 




of Dioryctria involved. A long series of larvae was 
identified by D. M. Weisman as probably being D. albovi-
ttella Hulst. All were the same species. However, adults 
obtained from rearing chambers (Figure 18), containing 
Dioryctria sp. infested cones, were not D. albovittella, 
according to Weisman and D. c. Ferguson, but appeared to be 
D. abietella D. ands. Weisman and Ferguson believe one of 
two possible situations exists. The first, and most likely, 
is that there was a mixed population consisting of D. 
albovittella and a few D. abietella. If this is the case, 
it appears that the rearing techniques selected for D. 
abietella. The second possibility.is that a new species is 
involved, which Weisman considered to be unlikely. The 
larvae and adults have been sent to Dr. Eugene G. Munroe, ~a 
leading authority on Pyralidae, · in Canada. The results 
of his investigation were not available at the time of 
writing this thesis. Since the larvae causing nearly all 
the damage were probably D. albovittella, the name D. 
albovittella is used throughout most of this thesis. 
D. albovittella was originally described by Hulst in 
1889 as Pinipestis albovittella (Hulst, 1890). The cater-
pillars (Figure 19) of this species of moth feed on the 
bracts, scales and seeds of second-year cones, causing 
blighting, deformity and sometimes death of the entire cone. 
Usually a variable percentage of seeds is destroyed and the 
remainder are unaffected. The activity of caterpillars of 
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Eigure 18. Adult moth of Dioryctria spo {x4). 
,Figure 19. Caterpillar of D. albovittella . 
{x4) • 
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cone moths is easily identifiable by a large hole in the 
cone's exterior covered by frass, webbing and resin 
(Keen, 1958). 
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D. albovittella is specific to cones of P. monophylla 
and should be encountered throughout the range of the 
singleleaf pinyon. The first recorded rearing of D. 
albovittella was from collections made near Topaz Lake, 
Nevada in 1939 (Keen, 1958). D. abietella has a wide host 
range, affecting a number of coniferous species. 
Description. The following description of D. albo-
vittella is given by Heinrich (1956): 
Maxillary palpus of male is squamous. Fore-
wing black with subbasal scale ridge, little if any 
raised scaling otherwise; forewing gray densely 
dusted with white, making the extreme basal, median 
and terminal areas a paee ash color; transverse 
lines and discal mark well contrasted, white; ante-
medial line nearly verticle, slightly notched above 
and below middle, bordered outwardly by a thin 
black line and inwardly by a broad dark shade which 
includes the black raised-scale ridge; a white 
blotch on lower half of wing just beyond the ante-
medial line; subterminal line well defined, median 
section broadly triangulate, bordered inwardly by 
a blackish line and outwardly by a narrow dark 
shade; discal marking a white spot covering disco-
cellular vein; a row of confluent black dots along 
termen. Hindwing whi~e with a faint ocherous tint; 
a fuscous shade at apex and narrowly along termen. 
Alar expanse, 23-30 mm. 
Life history. D. aThovittella overwinters as eggs laid 
by females on twigs. The eggs hatch in early spring and 
larvae are active in the cones from June through September. 
Pupae (Figure 20) form in sparsely-lined pupal cells in 
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Figure 20 0 Pupa of Dioryctria spo (xS). 
July, August and September. Adults emerge in August and 
September. Mating occurs during this period and eggs are 
again deposited on twigs (Keen, 1958; Figure 21). 
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According to Keen (1958), certain other species of 
Dioryctria have a partial second generation during a given 
year. Among these is D. abietella, which undergoes at~-
staged pupation in which half of the pupae and adults 
emerge as described above, while the remainder hibernate as 
prepupal larvae. The variation in life cycle within the 
genus Dioryctria probably accounted for my limited success 
in rearing adult specimens. I used rearing procedures 
similar to those employed by Nebeker (1970) ~ who found that 
emergence was greatly increased by a cold treatment. He was 
dealing with~- abietella and the cold treatment was 
successful in inducing emergence of prepupal larvae when 
containers were returned to room temperature. This was not 
the case in this study. The few adults obtained emerged 
from containers shortly after collection and storage at 
room temperature. Subsequent studies are needed in which a 
variety of rearing conditions are tried on samples contain-
ing Dioryctria-infested cones. 
Damage. The first larvae were encountered in early 
July, 1976, burrowing in young second-year cones (Figure 22). 
The activity was evident from a hole in the cone's exterior 
covered by frass, webbing and resin. The frass existed as 
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Figure 21. Occurrence of life cycle stages of D. albovittella. 
Adapted from Keen (1958) and field observations. 
F.igure 22. Young second year cone with scales 
peeled away to show gallery formed by 
larvae of D. albovittella (xl). 
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described earlier. The gallery within the cone was packed 
with frass and resin; the tissue immediately adjacent to the 
gallery dried and turned brown. The caterpillars fed with-
out discrimination on scales and seeds. There was only one 
caterpillar active within any given cone. Small cones 
attacked early in the season were totally destroyed. Larger 
cones attacked later showed only partial destruction and may 
bear some normal seeds and open some scales at maturity 
(Little, 1944; Figure 23). 
Larvae collected during different times of the year 
showed some variation in size and color. This, according 
to Weisman, was due to the presence of different instars. 
The total number of instars present in the life history of 
D. albovittella could not be determined. Nebeker (1970) 
identified five instars in D. abietella. 
The first pupae were observed in late July in dry cones. 
It appears that the larvae feed for a determinant length of 
time and then pupate within the drying cone. Pupae and 
larvae wer.e collected until the latter part of August. 
The percentage of cones attacked ranged from one percent 
on June 3 to 29 percent on August 23. After this time, the 
incidence of attack dropped off (Figure 17; Table 1). 
Pineus coloradensis Gillette 
Species within the genus Pineus form dense mats of wax, 
often covered by mold, on twigs of ponderosa, Jeffrey, 
rigure 2J. Cross section of mature aone showing 
damage caused by D. albovittella. Seeds 
on left part of photo are mature seeds 
unaffected by larval activity {xl). 
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lodgepole, sugar, pinyon, white and the singleleaf pinyon 
pines (Keen, 1952). The damage caused by this genus is 
usually minor, although it can cause unsightline ·ss on 
ornamentals. A species in the same subfamily, Adelges 
cooleyi Gillette, causes the familiar shoot tip gall seen 
locally and elsewhere on Picea pungens Engelm. 
Description. P. coloradensis was originally described 
in the genus Chermes as _C. coloradensis by Gillette in 1907 
(Annand, 1928). The species is widely distributed through-
out the western United States. Annand's (1928) description 
of the genus Pineus is as follows: 
Adelgids without spiracles on the sixth 
abdominal segment, though present on segments 
two to five; eight and ninth abdominal segments 
of the adult exsules, sexuparae, gallicollae 
migrantes, and nymphs ordinarily without glands; 
larvae without heavy chitinization except for the 
fundatrix first stage; bead and prothorax of 
adult sistens covered with a fused shield; nymphs 
of sexuparae usually with two plates covering the 
head and prothorax; the distinct division into 
mesial pleural, and marginal rows of gland areas 
on the dorsum of the exsules and the fundatrix 
frequently lost by the subdivision of each gland 
area; strongly developed setae between the facets 
of the head, thorax, and anterior abdominal seg-
ments usually lacking and replaced by short cone-
shaped seta-like structures, almost invisible 
under the microscope, proceding from clear pore-
like structures scattered between the facets; media 
of the hindwing indistinct or entirely lacking; 
adult sexuparae are 0.9 to 1.2 mm, rusty brown with 
head and thorax black and not particularly dis-
tinctive; cephalic wax glands are in two pairs; 
antennae with third segment narrowed proximally 
and more slender than fourth; fifth usually slightly 
longer than fourth; legs are long and slender with 
a distinct bend in the tibia. 
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Life history. uFew groups of insects have the com-
plexities of life cycle or the varieties of form which are 
exhibited by the members of the subfamily Adelginae (Annand, 
1928).n Two different species of conifers are necessary to 
complete the life cycle. For most members in the genus 
Pineus, the primary host is Picea (Doane et al., 1936). 
However, for P. coloradensis, no alternate host is known. 
Throughout much of the range of P. coloradensis, including 
the study area, spruces do not occur in large numbers and it 
is doubtful that the alternate host of this species is a 
spruce. Either another as yet unidentified alternate host 
exists or the alate forms which migrate to this host fail 
to become established (Annand, 1928). 
Several generations, usually five, occur in the life 
cycle of Pineus. Four of the five generations are female 
only, produced parthenogenetically. Males are produced in 
the fifth generation (Doane et al., 1936). 
Early in the summer, winged females emerge from the 
primary host and migrate to the secondary host, P • .llQ!lQ-
phylla, in this case. The first observation of P. colora-
densis on the cones of P. monophylla was made on May 8, 1976. 
The reddish females established themselves in the crevices 
between cone scales and secreted a waxy coating (Figure 24). 
Beneath this wax, the female lays eggs and the eggs hatch 
into nymphs which feed on the resins of the young cones. 
There is only one female beneath each wax mass, although 
Figure 24. Cone showing white, waxy mass £ormed by 
P. coloradens~s. Large hole was formed 
by D. albovittella (xl). 
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many females could become established on a given cone. 
Thirty-eight percent of the sample taken on June 3, 1976 
showed this activity (Table 1). This figure dropped off 
very rapidly during June and July and no observations were 
made of P. coloradensis after July 21, 1976 (Figure 17). 
It seems apparent that development into alate adults and 
subsequent dispersion occurred quite rapidly, resulting in 
this marked decrease in the insect population present on 
the cones. 
Since there is little knCMn about the life history of 
P. coloradensis or its alternate host, it is difficult to 
present a definitive description of its life cycle. Utah 
juniper and Douglas-fir were the only other conifers present 
in or near the study area. It is interesting to note the 
presence of P. coloradensis on the cones of singleleaf 
pinyon pine. In my readings on this species, it was never 
described as being present on cones, but was restricted to 
needles or twigs. In this study, it was found that the 
cones of P. monophylla represented an important habitat used 
by P. coloradensis in completion of its complex life cycle. 
Damage. The secretion of wax and ovipositing by 
females of P. coloradensis did no apparent damage to the 
cones of P. monophylla internally or externally. Observa-
tions made on cones showing the presence of P. coloradensis 
showed subsequent normal development during the time the 
insect was present and after it dispersed. Adult females 
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can lay up to 100 eggs and it has been noted that the feed-
ing activity of immatures on new growth can be harmful, 
especially to young trees, if the insect is present in 
abundance (Doane et al., 1936). In the introduction to 
this section, it was noted that species and genera related 
to P. coloradensis can result in unsightliness when present 
on ornamentals. 
Other Insects 
In addition to the species of insects previously 
described, three additional species were obtained. One was 
a cone pest identified only to the genus Asynapta. The two 
remaining insects were parasites, one of D. albovittella 
and the other of C. monophyllae. The gall midge, Asynapta 
sp. Loew, belongs to the family Cecidomyiidae. This family 
has been a primary cause of destruction of first-year cones. 
First-year cones were not the main thrust of this study and 
Asynapta sp. was collected from a sample of second-year 
cones. According to the most recent edition of A catalog of 
Diptera of America North of Mexico (1965), no members of 
this genus have been described from the western United 
States. The limited publications, isolated occurrence and 
the fact that only immatures were obtained made it impossible 
to determine the life cycle or specific identification. 
so 
Two parasites were identified. One was an adult 
specimen of Acerocephala atroviolacea Crawford. A. 
atroviolacea developes on larvae and pupae of coleopterous 
families of Scolytidae {Clausen, 1940); in this case, C. 
monophyllae. A. atroviolacea was originally described in 
the genus Cerocephala by Crawford in 1913 and later 
established in the new genus, Acerocephala. It has pre-
viously been reared from C. edulis-infested .cones of P. 
edulis at Ute Pass, Colorado and Las Vegas, New Mexico 
(Gahan, 1946). The other parasite was in the Ichneumonidae. 
Members of the family Ichneumonidae are common parasites of 
caterpillars. The one reared and shown in Figure 25 is 
associated with Dioryctria sp. Its positive identification 
was not possible due to the previously discussed problems in 
identifying the Dioryctria sp. found in this study. 





Very few insect species have been described in associa-
tion with P. monophylla. From the literature, three species 
have been listed as the most important pest of second-year 
singleleaf pinyon pine cones. These are, according to Keen 
(1958): Conophthorus monopbyllae, Dioryctria albovittella 
and Eucosoma bobana. Little {1943, 1944) also emphasizes 
the importance of the genera Conophthorus and Dioryctria on 
P. edulis. Keen and Little mention the activity of un-
identified gall midges of the family acidomyiidae as having 
an impact on cone crops, especially during the cones' first 
year. 
In this study, n·. sp. probably albovittella and C. 
monophyllae were the most serious pests reducing seed 
production in P. monophylla. The adelgid, Pineus coloraden-
sis, was of widespread occurrence, although causing little 
damage in the study area. The cecidomyiid of the genus 
Asynapta was encountered only once and is considered to be 
of minor importance. E. bobana was not collected in the 
study area. 
D. albovittella was widespread in the study during 
1976. It is regarded as the most damaging insect species 
attacking second-year cones of P. monophylla. The cater-
pillars were present and active in cones throughout much of 
the growing season, feeding without discrimination on all 
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parts of the cone. The first evidence of caterpillar 
activity occurred on June 3, 1976. The incidence of attack 
increased to 29 percent by August 23, after which time it 
declined. Early in the season, when the cones were small, 
caterpillar activity resulted in destruction of the entire 
cone. Later in the season, some seeds were not affected 
and attained maturity. 
The presence of D. albovittella was recognizable by 
the large hole near the cone's base. The hole was covered 
by webbing, frass and resin. There was usually only one 
caterpillar present in a given cone. 
The singleleaf pinyon cone beetle, C. monophyllae, has 
a high potential for reducing seed production. Large 
numbers of offspring developed in and emerged from a single 
cone. In this study, no cone found to be attacked by cone 
beetles contained any normal seeds. The incidence of attack 
in the study area, however, was low. Larvae we~e not 
encountered until late July and 11 percent was the maximum 
level of infestation. 
There are several characteristics which identify the 
activity of C. monophyllae. Cones attacked early in the 
growing season became blighted, resulting in a brown, dry 
and wrinkled appearance. This was not totally diagnostic, 
however, since other agents, biotic and abiotic, can cause 
the same condition (Little, 1943). Cones attacked later 
opened prematurely, exposing scales with pinholes caused by 
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larval activity. Cones killed during previous seasons often 
clung to the tree or fell to the ground. On such cones, a 
large number of emergence holes were readily visible. 
Damaged seeds generally retained their outer integrity, 
except for two holes present in the seed coat. The seed 
interior was reduced to frass. Typical Conophthorus 
populations increase during years of heavy cone production, 
then affect a large percentage of cones the following year. 
On this basis, cones in the study area should be heavily 
infested during 1977. 
One significant outcome of this study was the extension 
of the known range of c. monophyllae by 200 miles. 
P. coloradensis is a species of minor economic 
importance, although it was encountered on 38 percent of 
cones on June 3, 1976. Its collection and identification in 
this study is of value because it represents the first 
recorded observation of this insect species on P. monophylla. 
~n addition,£. coloradensis ·was not previously described 
on cones. Further research on this species in the study 
area would be valuable in determining the primary host and 
in obtaining a more thorough understanding of its complex 
life cycle. 
Larvae of the gall midge, Asynapta sp., were encounter-
ed only once in this study. Keen and Little describe 
unidentified gall midges of the same family (Cecidomyiidae) 
as being the most important insects damaging first-year 
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cones, but this study apparently represents the first report 
of Asynapta sp. in the western United States. Because no 
adults were obtained, identification to the species level 
was not possible. 
Two parasitic insects were also obtained in this study. 
a. atroviolacea is parasitic on C. monophyllae. The other 
parasite attacked D. albovittella and could be identified 
only to the family level. Neither was obtained in abundance 
and was not believed to be effective during 1976 in reducing 
cone beetle or cone worm populations. 
There was some correlation between the time of attack 
by the major insect species and the seasonal history of the 
cone. P. coloradensis was most active on the cones during 
the early part of the season. At this time, the cones were 
found to be producing the most resin for the adults and 
immatures to feed upon. D. albovittella was active during 
the early and middle portion of the growing season when the 
cones were growing rapidly and were very succulent. Cater-
pillars can feed on any of the cone tissues during this 
time. However, by late August when the cones were reaching 
maturity, the occurrence of D. albovittella declined sharply. 
C. monophyllae preferred to feed on the individual seeds 
within a cone. It did not become active until the cone had 
matured to the point that individual seeds were evident. 
Cone beetles were not found until early July and then in-
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Figure 26. Occurrence of various insects species during the 





The objectives of this research were: 1) to determine 
which seed and cone insects were present on singleleaf 
pinyon pine, 2) to determine their relative abundance and 
3) to briefly describe the life cycles of the major . species 
encountered. 
In order to determine which insects were present, 
cones were collected from April through September, 1976. 
Half of the cones were dissected and the remainder were 
placed in rearing chambers. Identification of adult 
insects and, in some cases, immatures was made by specialists. 
Relative abundance was judged based on a percentage of sample 
infested by a particular species on a given collection date. 
Life cycles of the major species were described using field 
observations in conjunction with accepted descriptions made 
previously by experts. 
Six, with a possible seventh, species of insects were 
encountered in this study. Only three of these species 
occurred frequently enough to be considered of importance. 
These were: Dioryctria albovittella Hulst, Conophthorus 
monophyllae Hopkins ·and Pineus coloradensis Gillette. 
D. albovittella, a cone worm, was regarded as the major 
insect pest in this study based on the percentage of cones 
affected. It was present during most of the growing season, 
reaching a maximum percentage occurrence of 29 percent by 
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late August. The cone worm was active in the larval stage 
and was most damaging in smaller, succulent cones early in 
the season. After the peak in late August, occurrence 
dropped off sharply. Severity of damage was also reduced 
later in the season as the larvae fed more on the scales 
leaving some seeds unaffected. 
C. monophyllae was second in importance, based on 
percentage occurrence. The potential for seed destruction 
is greater in this species than in~- albovittella. This is 
due to the excavation of the female beetle as she lays her 
eggs and her ability to attack more than one cone per year, 
producing viable offspring from each. All seeds were found 
to be affected in cones attacked by cone beetles. During 
this study, however, the maximum level of occurrence was 
only 11 percent in mid-September. Prior to this, levels 
were extremely low and the cone beetle was not encountered 
at all until the first week of July. 
The third species, P. coloradensis, was encountered 
frequently early in the season, but was responsible for a 
negligible amount of damage to the cones or seeds. Its main 
activity was restricted to the surface of the cone where eggs 
were laid and reared under a waxy mass. By early June, 38 
percent of the cone sample showed evidence of this insect. 
After this time, numbers dropped sharply, presumably as the 
insect migrated to an unknown alternate host. This species 
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has a very complex life cycle and was found unexpectedly on 
the cones of P. monophylla. 
The three remaining species were encountered infre-
quently. The gall midge of the genus Asynapta was 
discovered in only one cone during the collection period. 
It belongs to a family well known for its reduction of 
first-year cone crops. First-year cones were not sampled 
extensively in this study and Asynapta sp. was not obtained 
more than once from second-year cones. 
Two parasites -were obtained during this study. One was 
identified as Acerocephala atroviolacea, which has been 
shown to attack larvae and pupae of C. monophyllae. The 
other parasite could only be identified to the family 
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